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HEALTH EFFECTS OF PM. MECHANISMS



HEALTH EFFECTS OF PM. MECHANISMS

Source: ERS 2017



FINE VERSUS COARSE PM

 Most evidence for PM2.5, 

as it can easily penetrate 

into the lungs, possibly

translocating in the blood

 Traffic and other city-

related anthropogenic

sources presumed more 

toxic

 Increasing evidence on 

the coarse fraction, with 

excess mortality/morbidity

comparable to what found

for PM2.5



Source: Lee et al. Environ Pollut. 2015

FINE VERSUS COARSE PM



(Source: Goudie, Env Int 2014)

(Source: Longueville, Int J Biometeorol 2013)

DESERT DUST AND HEALTH. AN OVERVIEW



DESERT DUST AND HEALTH. MECHANISMS

Transportation

• Dust clouds carry large 

amounts of 

microorganisms and toxic 

biogenic allergens (Griffin 

2007)

• Dust cloud absorbs 

industrial pollutants 

through its journey over 

industrialised areas 

(Rodríguez et al. 2001)

Toxicity

• Local particles more toxic 

on dust days due to 

reactions with gases or 

condensation of organic 

compounds on the particles 

(Pérez et al. 2012) 

• Dust episodes associated 

with a lowering of the MLH 

enhancing local pollution 

(Pandolfi et al 2014) 



EVIDENCE FROM EUROPE AND AMERICA

1. Effects of dust intrusions (yes/no) 

Health
dust/non-dust days

Dust 
intrusion



EVIDENCE FROM EUROPE AND AMERICA

Short-term effects on mortality

City (Country) (Yr. Pub.) RESPIRATORY

Barcelona (SP) (2008, 2012)

Madrid (SP) (2010, 2012)

Rome (IT) (2011)

Emilia-Romagna (IT) (2011)

Athens (GR) (2011)

Nicosia (CY) (2013)



EVIDENCE FROM EUROPE AND AMERICA

Short-term effects on morbidity

City (Country)
(Yr. 
Pub.)

Respiratory
Asthma

(< 14 yrs)
COPD

Trinidad (Caribbean) (2005)

Nicosia (CY) (2008)

Trinidad (Caribbean) (2009)

Athens (GR) (2011)

Rome (IT) (2013)

Madrid (SP) (2014)

Be’er Sheva (ISR) (2014)

Guadeloupe (Caribbean) (2014)

Grenada (Caribbean) (2015)



EVIDENCE FROM EUROPE AND AMERICA

2. Effects of PM modified by dust intrusions

Health

PM

Dust 
intrusion

mg/m3 non-dust days

mg/m3 dust days



EVIDENCE FROM EUROPE AND AMERICA

Short-term effects on mortality



EVIDENCE FROM EUROPE AND AMERICA

Meta-analysis of published risks of 

cardiovascular mortality for an increase of 

10 mg/m3 of PM during Saharan and non-

Saharan dust days in Southern Europe



EVIDENCE FROM EUROPE AND AMERICA

Short-term effects on morbidity



EVIDENCE FROM EUROPE AND AMERICA

Meta-analysis of published risks of hospital 

admissions for respiratory and child asthma 

causes, for an increase of 10 mg/m3 of PM 

during Saharan and non-Saharan dust days 

in Southern Europe



EVIDENCE FROM EUROPE AND AMERICA

3. Effects of local PM and natural dust



EVIDENCE FROM EUROPE AND AMERICA

(Pérez et al., Epidemiol 2012)



MED-PARTICLES: THE DATA



MED-PARTICLES: THE RESULTS

Source: Pey et al. ACP 2013



MED-PARTICLES: THE RESULTS
Desert dust advection episodes Desert PM10 Local PM10



MED-PARTICLES: THE RESULTS

 Similar effect of all PM metrics during dust and no-dust days

Source: Stafoggia et al. EHP 2015

 Important effect of Saharan PM on natural and CVD mortality, 

lower on respiratory mortality, with no evidence of heterogeneity 

across cities

 Similar conclusions for hospital admissions



MED-PARTICLES: THE RESULTS

Source: Stafoggia et al. EHP 2015

Non-desert PM10 Desert PM10



EVIDENCE FROM ASIA

Short-term effects on respiratory morbidity

Country City Health outcome Dust exposure Results

Japan Respiratory symptoms DUST yes/no

Japan Allergic symptoms in pregnant women DUST yes/no

Japan Yonago Respiratory symptoms Dust loads (ug/m3)

Taiwan Taipei Pneumonia admissions DUST yes/no

China Lanzhou Respiratory admissions DUST yes/no

Hong Kong Hong Kong Respiratory admissions PM and DUST yes/no

Mongolia Eye and respiratory symptoms Living close/far from desert

Japan Toyama Asthma exacerbations in children DUST yes/no

South Korea Seoul Pulmonary function in children PM and metals from dust

South Korea Seoul Atopic asthma DUST yes/no

Taiwan Taipei Pneumonia admissions DUST yes/no

Taiwan Taipei Respiratory admissions DUST yes/no

South Korea 7 cities Asthma admissions DUST yes/no

China Minqin Respiratory admissions DUST yes/no



EVIDENCE FROM ASIA

Short-term effects on cardiovascular morbidity

Country City Health outcome
Dust 

exposure
Results

Japan Fukuoka Incidence of AMI DUST yes/no

Taiwan Taipei Stroke admissions DUST yes/no

Taiwan Taipei Congestive hearth failure adm. DUST yes/no

Taiwan Taipei Cardiovascular admissions DUST yes/no

Taiwan Taipei Stroke admissions DUST yes/no

China Minqin Cardiovascular admissions DUST yes/no

South Korea 7 cities Stroke admissions DUST yes/no

Taiwan Taipei Cardiovascular admissions DUST yes/no



EVIDENCE FROM ASIA

Short-term effects on cause-specific mortality

Country City
Health 

outcome
Dust exposure Results

Japan 47 cities
Cause-specific

mortality
DUST yes/no, PM

South Korea Seoul
All-cause

mortality

PM on dust VS

no dust days

Taiwan Taipei
Cause-specific

mortality
DUST yes/no, PM



• Hashizume et al. 2010 – “… many combinations of 

outcomes and lagged exposures examined, some 

suggested possible associations of dust exposure with 

an increase in mortality and hospital admissions due to 

cardiovascular and respiratory diseases …”

CONCLUDING REMARKS

Reviews conclusions (1)

• Karanasiou et al. 2012 – “… association of PM2.5 with 

total or cause‐specific mortality is not significant during 

Saharan dust intrusions. Regarding PM10 and PM2.5-10 an 

answer cannot be given. Some of the studies state that 

they increase mortality during dust days while others find 

no association …”



CONCLUDING REMARKS

Reviews conclusions (2)

• Longeville et al. 2013 – “A number of adverse health 

effects, including respiratory, cardiovascular and 

cardiopulmonary diseases, are associated with dust.”

• Zhang et al. 2014 – “.. respiratory and circulatory 

mortality, both positive and negative associations have 

been reported for PM10 of desert dust, but only a 

positive relationship was reported between PM2.5-10 and 

mortality, and a positive relationship was also reported 

between PM2.5 and human mortality.”



CONCLUDING REMARKS

Methodological challenges

• Different role of desert dust, based on a binary metric 

not properly suitable for a continuous exposure 

• Different health outcomes, age groups, PM 

exposures and lag structures (Hashizume et al. 2010)

• Different methods to identify desert dust intrusions 

(Karanasiou et al. 2012)

• Different types of study designs and statistical 

analyses (Longueville et al. 2013) 



CONCLUDING REMARKS

Conclusions

• The body of evidence from affected areas suggest 

potential health effects of desert dust

• More studies are needed using a standardized 

protocol for desert dust detection and quantification, 

health data collection and epidemiological 

investigation in different geographical locations 

• Better understanding of the potential mechanisms 

of toxicity
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